The domination number γ(G) of G is the minimum cardinality of a dominating set. Dominating set D in a graph G is called Neighbourhood Transversal Dominating set if it intersects every minimum neighbourhood set. The minimum cardinality of Neighbourhood Transversal Dominating set is called Neighbourhood Transversal Domination number and is denoted by γ nt (G). In this paper we begin an investigation of this new parameter and some results are established.
Introduction
By a graph G = (V,E), we mean a finite, undirected graph with neither loops nor multiple edges. For graph theoretic terminology, we refer to the book by Harary[7] . All graphs in this paper are assumed to be non-trivial. One of the fastest growing areas within graph theory is the study of domination and related subset problems such as independence, covering and matching. In fact, there are scores of graph theoretic concepts involving domination, covering and independence. The bibliography in domination maintained by Haynes et al.
[8] currently has over 1200 entries; Hedetniemi and Laskar [6] edited a recent issue of Discrete Mathematics devoted entirely to domination, and a survey of advanced topics in domination is given in the book by Haynes et al. [8] . I.S. Hamid [10] Nevertheless, despite the many variations possible, we can so far identify only a limited number of basic domination parameters; "basic" in the sense that they are defined for every non-trivial connected graph. For instance independent domination, connected domination, total domination, global domination and acyclic domination are some basic domination parameters. In this sequence, we introduce another domination parameter namely neighbourhood transversal domination and initiate the study of this new domination parameter. Obviously, we ask the natural question regarding the existence of neighbourhood transversal dominating sets.
For any vertex v ∈ V , the open neighborhood of v is the set N(v)
If G = (V, E) be a graph, then the whole set V is dominating set and intersect every minimum neighbourhood sets. And hence neighbourhood transversal dominating set. In other words the neighbourhood transversal domination number is defined for all graphs.
Main Results
In this section, we determine the value of neighbourhood transversal domination number for some standard graphs such as paths, cycles, star, wheel and γ nt for disconnected graphs. Figure 1 , the neighbourhood transversal domination number is 2. Proof. Let G = (V 1 , V 2 , E) be a complete bipartite graph K m,n . We have following cases:
Definition 1. Dominating set S ⊆ V of a graph
Then there is only one minimum neighbourhood set which is |V 1 |. Hence any dominating set with two vertices one from |V 1 | and one from |V 2 | will dominate all the vertices and also intersects every minimum neighbourhood set.
case(ii) If m = n, any minimum dominating set will be neighbourhood transversal dominating set. That is γ nt (G) = 2.
case(iii) If m or n = 1, then γ nt (G) = 1.
Proof. Case(i) If 1 < n 1 < n 2 < ... < n r , then there is only one minimum neighbourhood set |S 1 | = n 1 . So let D = {a, b} such that a ∈ S 1 and b ∈ S i where i = 1 be minimum neighbourhood transversal dominating set. That is γ nt = 2. Case(ii) Let S 1 be the partite set of G with size equal to 1 i.e; |S 1 | = n 1 = 1. Then S 1 is the only minimum neighbourhood set of G and S 1 itself is a minimum dominating set. Therefore γ nt (G) = 1. Case(iii) Let G be a multipartite graph (K n 1 ,n 2 ,...,nr ). Then if n 1 = n 2 = ... = n r , then all the partite sets are minimum neighbourhood sets and then we need to take atleast one vertex from each minimum neighbourhood sets which dominates all the vertices in G. Hence the size of γ nt (G) = r.
..r be the partite set of the graph such that |S
S is the set with size which intersect all the minimum neighbourhood sets and S is dominating set. Thus S is γ nt − set for G. Hence γ nt (G) = m.
Proposition 5. For any graph G, γ(G) ≤ γ nt (G).
Proof. Let G = (V, E) be any graph. D be the minimum neighbourhood transversal dominating set. D is γ nt − set that is |D| = γ nt . Therefore, D intersect all the dominating set.
γ(G) ≤ |D| ≤ γ nt (G).
Theorem 6. For any path P n of order n, we have
Proof. It n = 2, γ nt (P 2 ) = 2 it is clear. It n is odd , then we have only one minimum neighbourhood set which is also the unique minimum neighbourhood transversal dominating set. Also, we know that η(P n ) = n 3
. Hence if n is
. If n is even with n ≥ 4, then we have two minimum neighbourhood sets which are independent which make permutation for P n . Such that any minimum neighbourhood transversal dominating set should contain exactly the vertices of one minimum neighbourhood set and one more vertex from the other minimum neighbourhood set. Hence
, if n ∼ = 2 mod 3 .
Theorem 7. For any cycle C n of order n, we have
, otherwise.
Hence every minimum neighbourhood set in V −S contains at most
(ii) γ nt (K n ) = n.
Theorem 9. Let G = (V, E) be a graph with atleast one isolated vertex. Then γ nt (G) = γ(G).
Proof. Let D be the minimum dominating set of G. And let v ∈ G be isolated vertex, then v is contained in each neighbourhood set and each dominating set. Hence D intersects each neighbourhood set. Therefore D is neighbourhood transversal dominating set.
The following result is immediate.
Theorem 10. Let G be a graph on n vertices. Then 1 ≤ γ nt (G) ≤ n and further γ nt (G) = n if G = K n . In Figure 2 the minimum neighbourhood sets are {1, 3, 4}, {2, 3, 4}, {1, 4, 5} and {2, 3, 6}. Here {3, 4} is the minimum neighbourhood transversal dominating set and also minimal. The set {1, 3, 6} is minimal but not minimum. G is disconnected graph with components G = G 1 , G 2 , . .
Definition 11. Neighbourhood transversal dominating set D is said be minimal if for v ∈ D, then D − v is not Neighbourhood transversal dominating set.

Observation 12. Every minimum neighbourhood transversal dominating set is minimal neighbourhood transversal dominating set but the converse is not true. We illustrate with the following example:
Theorem 13. If D is neighbourhood transversal dominating set, then D is minimal neighbourhood transversal dominating set if one of the following conditions are satisfied. (i) If for every v ∈ D, v is isolated. (ii) It there exist
u ∈ V − D, then N(u) ∩ D = {v} for some v ∈ D.
Theorem 14. If G is disconnected graph with components
Conversely, let S be any neighbourhood transversal dominating set of G, then S must intersect the vertex set V (G j ) of each component G j of G and S ∩ V (G j ) is a dominating set of G j for all j ≥ 1. Further, for at least one j , the set S ∩ V (G j ) must be an neighbourhood transversal dominating set of G j , for otherwise each component G j will have a maximum neighbourhood set not intersecting the set S ∩ V (G j ) and hence union of these maximum neighbourhood sets form a maximum neighbourhood set of G not intersecting
Proof. If G = K 2 ∪ nK 1 , then the minimum neighbourhood sets are single vertices from K 1 and any one vertex from K 2 which is exactly the minimum dominating set which intersects.
If we take S = V − {uv} is neighbourhood transversal dominating set of a graph. Hence γ nt (G) = p − 2 a contradiction. Hence for any 2 vertices either adjacent and have degree one or not adjacent and atleast one of them with degree zero. Therefore G = K 2 ∪ nK 1 for some positive integer n.
Theorem 17. Let G be a graph with n vertices and for every
Proof. Let G = K 1 + G and any vertex in G with deg(v) < p − 1. Let {v o } be the minimum neighbourhood set of G . Now we will prove that there exists more than one minimum neighbourhood set in G .
Suppose there exists more than one minimum neighbourhood set in G say S = {v} . If |S| = 1 implies that S = {u} that is the deg(u) = p − 1, a contradiction. Hence there exists one unique minimum neighbourhood set {v o } which is exactly the neighbourhood transversal dominating set. 
Hence V 1 is the unique neighbourhood set which is exactly the minimum dominating set. Proof. Let G 1 = (V 1 , E 1 ) and G 2 = (V 2 , E 2 ) be any two graphs. Also G = G 1 oG 2 , then the minimum dominating set is all the vertices of G 1 and this set is the unique minimum neighbourhood set. Therefore this dominating set V 1 intersect the unique minimum neighbourhood set. Hence V 1 is the neighbourhood transversal dominating set. Proof. If G K 1 , then there is only one minimum neighbourhood set. Implies
Theorem 19. For any two graphs
, then there exists one minimum neighbourhood set S = {v} which is the neighbourhood transversal dominating set. For any minimum dominating set S = {u}, then either G = K p or K 1 . But we have γ nt (K p ) = p which is contradiction. Therefore G K 1 . 
Theorem 22. Let G be a graph. Then γ nt (G) = p if and only if
G K p or K p . Proof. Suppose G K p orK p , then γ nt (K p ) = p and γ nt (K p ) = p. Conversly, if γ nt (G) = p, then either γ(G) = p, then G (K p ) or γ nt (G) = p. But if γ(G) = p,
Neighbourhood Transversal Dominating graph
Some graphs related to the new concept neighbourhood transversal dominating number, we can define new intersection graph by using neighbourhood transversal dominating sets as vertices and any two vertices are adjacent if they have a common vertex. Example. Let G be a graph as shown in the Figure 3 . Then the neighbourhood transversal dominating sets of a graph G are {1, 5}, {1, 6} and {1, 7}. We obtain a neighbourhood transversal dominating graph as shown in Figure 3 . For any vertex v we can define a graph and we call it as Neighbourhood Transversal Dominating graph denoted by NT D(G) which is induced by neighbourhood transversal dominating set which contain more than one graph. And our question is when all the vertices have neighbourhood transversal dominating graphs: (i) upto isomorphic.
(ii) same number of vertices.
